We report the improvement of mechanical and thermal properties of an elastomeric polystyrene-blockpoly (ethylene-co-but-1-ene)-block-polystyrene triblock copolymer upon ordering of spherical microdomains on the body-centered cubic (bcc) superlattice.
INTRODUCTION
It is well known that block copolymers form various types of morphologies, such as spheres, cylinders, and lamellae [1] . Many experiments to examine relationship between microdomain structures and mechanical properties have been conducted [2] . Microdomains of lamellae or cylinders are characteristic in shape, which is continuous and spreading over the space. Therefore, when such microdomains are in the glassy state, they suffer from rupture upon extension. Thus, block copolymer comprising rubber phase and such kind of continuous glassy microdomains typically exhibits yield upon extension. By contrast, a spherical microdomain is completely isolated from the matrix by an interface and therefore it is not necessarily ruptured upon extension [3] . Thus, glassy spherical microdomains behave as crosslinks for rubbery block chains at room temperature, and such the block copolymers exhibit elastomeric properties [2] . On the other hand, the glassy domain flows and has mobility above its glass transition temperature. Therefore, such block copolymers are widely utilized as a thermoplastic elastomer [2] .
Experimental and theoretical results support that the spherical microdomains order on the body-centered cubic (bcc) superlattice in the strong segregation regime [4, 5] . Fig. 1 (b) . In Fig.  1 (a 
DISCUSSION
It was revealed that the tensile modulus around room temperature increased and that the thermal resistance was improved upon ordering of the PS spheres on the bcc superlattice. To explain both of them, we consider conformation of the middle PEB blocks, to which the mechanical properties of the elastomeric SEBS triblock copolymer can be attributed. There are two characteristic types of conformation, which are loop and bridge conformations as schematically shown in Fig. 5 . In principle, only the bridge conformation contributes the mechanical properties. However, as discussed by Watanabe et al. [10] , interdigitation for the loop conformation should be taken into consideration. Namely, interdigitated loop chains behave as similar as the bridge chains when they feel knots due to the interdigitation upon the mechanical deformation, whereas dangling loops do not. Watanabe et al.
[11] experimentally evaluated the fraction of the loop conformation for SIS (polystyrene-block-polyisopreneblock-polystyrene) triblock copolymer solutions and showed that the fraction was decreased with an increase of the polymer concentration. Rough estimation using their result gives the loop fraction of ca. 0.2 for the bulk sample, though an extrapolation of the polymer concentration to unity seems to be erroneous. Moreover, for the sake of straightforward discussion, we hereafter do not take into account of the interdigitation and possible physical entanglements in the PEB chains. Then, the increase in the tensile modulus can be ascribed to the decrease in the (dangling) loop fraction upon the ordering of the spheres. The decrease in the loop fraction also accounts for the improvement of the thermal resistance. Although the result of the improvement of the regularity of the bcc superlattice is phenomenological, it may be accompanied by or more likely be triggered by conformational change of the middle PEB blocks, resulting in the decrease in the loop fraction.
